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(54) NEW CHROMANOL GLUCOSIDE AND ITS PRODUCTION 
(57)Abstract: 

PURPOSE: To provide a new chromanol glucoside acting 
as an extremely effective antioxidant in aqueous 
solution, having excellent thermal and pH stability and 
useful as a raw material for cosmetics, clothes, foods, 

etc. 

CONSTITUTION: A new chromanol glucoside is 
expressed by the formula I [R1, R2, R3 and R4 are H or 
lower alkyi; R5 is H, lower alky! or lower acyl; X is 
monosaccharide residue or oligosaccharide residue; (n) is 
integer of 0~4; (m) is integer of 1-6], e.g. 6-hydroxy- 
2,5,7, 8-tetramethylchroman""2-methyl"" a -D- 
glucopyranoside of the formula IL The compound of the 
formula I can be produced by reacting a 2-substituted- 
alcohol of the formula III with an oligosaccharide, soluble 
starch, starch or cyclodextrin is the presence of an 
enzyme catalyzing the corresponding sugar 
rearrangement action. 
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^^^:IMI!4:L A-o tt'^S. 1 U {iJ--le|^fiMc^.^v^X 1 :9^F^!-: 

1 0%c?:)-^^fe;g (7 0 0 n m ) ^ ^ ^ >: L 

[0 0 4 7] "^m^X 1 

5 0 m M 'i >• WlWlW^ ( p H 6 . 0 ) X'il ^ L 6 0 

( w / V ) % ;U h - X 5'#>^ 8 0 m I !:: ^ L . x y ^ 

x;]/.t^.Jr KX^Iil& L 5 (w/v) %<iOi.^. (3) X-7r> 

e3^?>R s - 2 -"»^r/i/=7-;i/>§>-j^ 1 6m I f^xJ:^/4 

0 0UcO*>¥.^^^^;^^4^^±l^<?>+^ 'y7!7n-7^-bX;S ( S g 



(7) 
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c c h 0 r 0 rn V G e s s p . ) ^^^"0 a ~ /.'b i/ 
<D y ^ <D 2 - W.^r :J }i'<D 7 ^ '7 / - 

7 / -JimMT^-mit L /i X A D - 4 
:.^#7±.S ) ^ '> i~7'-yy i L . ^30% 7 9 

/ --;i/>^>^''C;trfd^l:, 8 0 %.X / -/L.>§;^T^7 o ^ / 

- A' SE m-W^ ^ )t ^ 't^ , :X M a Ac 7 o -7 y - le 

^ >' 'J ■^^>^•7!7 7 7 j. 7' -7 - mut 

; X :5' / 5:1, v / v ) .^-Jft Z "C 

^M.t <7) 7 t:^ ^ / - : ( 4 ) t^T ^ ^ 6 - 

y ^ V - 2 , 5 . 7 . 8 - r h '7 y -f /l- -7 C7 >• - 
2-7^)l~a-D-7'i\^^\iy/v¥^^300rx)Q^ 

[0 0 4 8] 
[ft:9 ] 



[0 

^ H 
1 
1 



10 




C5> 
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CH3 



[0 0 4 9] 
0] 




C4) 



30 



CH5 



[0 0 5 0] 

[0 0 51] ^it.-g^#cO 



-7 h^U^EH 1 U 



H - N M R . 
[a] = 



C - N M R , 



A3 
1 1 
1 1 
1 2 

1 9 

2 2 
2 8 

6 0 

7 0 
7 1 
7 1 
7 2 
7 3 
7 3 
9 8 
1 1 
1 2 
1 2 
1 2 
1 4 
1 4 
®:1 
m / 

(0 



Wm^l - 1 18 2 8 
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7r^^il 6<l:.fc^^.^C0^^^.t^tc 

0 5 2] 

-NMR (5 (270 MHz. DMSO - ±, 

2 3^llf\ . 2 5 ( s , 3 H ) 
6 9 b 1 . 7 6 ( m . 1 H ) 

8 7 > i:, 1 . 9 2 ( m . 1 H ) 

9 7 ( s , 3 H ) 
0 2 ( s , 3 H ) 
0 4 ( s . 3 H ) 

51 (broad t,2H) 
0 b^-hA . 88 (m, 13H) 

3 9 ( s . 1 H ) 

-NMR 5 ( 6 7 . 8 M H z . D M S 0 - 
'/o h > r X? y yj y7'X-<7 h/l-) 

7 
7 
6 

7 i; c/' 1 9 . 8 
2 J: 2 2 . 4 
2 

biol dbO , 8 

0 i: '(1 7 0. 1 
2 ^.\J: t/^ 7 1 . 5 
9 

6io=t (1/7 2 . 9 
1 

8 .J: 7 3 . 9 
7 J: l;^ 9 8 . 8 

6 X J/ 1 1 6 . 7 
1 Jc l/ 1 2 0 . 2 
1 ^Xlf] 20 . 8 
5 
2 



6 . 
0 . 
0 . 

2 . 

4 . 

5 . 1 

7.-<7 h ry (FAB) 

z 3 9 8 {Irrf^ t > h' 

0 5 3] 

1 ] 



7) 



[0 0 5 4] 2 

5 0 m M S^^^Mifiwt ( p H 6 . 0 ) TM^ I Tz ] 0 ( w 
/ V ) %a-^r< 7 ^ r ^ X h 'i > >f >^ 8 0ml KM 
L. ■:; /-f;UX;U.t, .dr-> K'ClliS:L/'-5 (w/v) %<D 
fllB^ ( 3 ) -t^^f^^ ;^t^ R S - 2 - I^r r:?";.';^;:^ 
1 6 m Jt 9 0 0 0 U ^ji^f'--^',?^ 
^^i^^^<f-/bX Xt^Tu-^-^X -< ( B g c i 
I I u s stearothermophi lus ) Efe 

^covX a7->x h 'J >7';U7i?y h 7 >xx x •7-— tf ^ 50 



tut. 5 QX^iz^r^^X A S^m^J^t^h, z<n^(r^R 

S - 2 - W^^r )ia jio-) 7 xj -7 / -)i'itmi^-^co^.^ 
>^ [1 }l tb-CI^ 9 5 % "C^^ V . w </.).^Jtes-^^|^ (T) 7 u '-^ / 

7 o r X h 'J y 7^7 / K-7>XXxX--^^5^>^^ 

-^.4 0 0 u co#.;*i^i?^.i.^;-#f±s^co 'j ■/ V yx J, ( R h 

i z o p u s s p . ) tfe ^feco 7' T ^ X — 'If ^ *o 
L. bQX:\'^i^\^Xb^'t^W^l^^^hZ''C\zX^]. 



(8) 



4^ CO 7 -a -7 
^ 1 c7) I; c/Oj'c 

0 % y '7 / - 

^ / - Jl- T:t 

ill z 



73 T y ') 



/ f / 
7 D V 

- t K n ^ -> 

- 2 - ,/ ;u 

m g # A- o 
[0 0 5 5] 

[0 0 5 6] 

[0 0 5 7] 
' H - N M R 

2 3 J: 
6 9^^h 

S 8^^h 
9 7 ( s 
0 2 ( s 

0 4 ( s 
5 1 C b 
0 6 ^ - > i:> 



13 

n')#>^t^iftr^(:LrzX AD-4 {t)i/f/ 

ti y u\zr '/ ^ i' L . ^30%./ 
iiJ^I:. 8 0 % / ^ y -yU}#>^T7 D / 

/y y ;l' tj ^ A -7 a -^^ h -/ v '7 a — ( S^^^ j~ 

^b., 5 : 1 . V / V ) 9^n.-t hZ Z 'tS 

/ - : fi leit ( 4 ) T.T^ i H 6 

- 2 . 5 . 1 , 8 - r r y y ^ ^l' 7 o > 

- a - D - :? t° ^ / V K ^ .^t? 1 10 0 



^ft#^co H - N M R 



C - n M R . 



5 (. 270 MHz, DMSO -_d_e ) 
ll \ . 2 5 ( s . 3 H ) 
1 . 7 6 ( m , 1 H ) 
1 . 9 3 (m, 1 H) 
, 3 H) 
, 3 H) 
. 3 H ) 

road t . 2 H ) 
4 . 8 8 (m. 1 3 H) 

[a] 8 2 ± 1* 



10 
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_d.6 

1 1 

1 1 

1 2 

1 9 

2 2 
2 8 

6 0 

7 0 
7 1 
7 1 
7 2 
7 3 
7 3 
9 8 



Jffl 7 - t 1 8 2 8 7 

14 

. 3 9 ( s . 1 H ) 

C - N M R a ( 6 7 . 8 M H z . D M S 0 - 
J , y C7 h >' 7^-/? V '/ 'J > 7' X :7 h .'L- ) 
7 



1 1 6. 

12 0. 
12 0. 
12 2. 
14 4. 
14 5. 



7 
6 

1^1 1 9 . 
2 ^ XV^2 2 . 
3 

6 J; 6 0 . 

0 is J: ^ 7 0 . 

1 mtn ] . 

9 

1 

8 l li^l 3 . 
8 

6 1 

2 



9 
4 

8 
1 

4 



t 7 r ;U (FAB) 

m/z 3 9 8 (^Ti^'T-'f ^ > li'-7 ) 
[0 0 5 8] 

(C-0. 5. 



CO 0 5 9] 'Mmms 

5 0 m M mm^my^ ( p H 6 . 0 ) TM m L 1 0 ( w 
/ V ) % a - ^- ■< 7 u r 3r X h ^] ;^ 12 0ml (c^-t 
L . V y X 4-^ ^ K 'Cli !l L 5 ( w / v ) % co 
tfile^ (3) x%T^ R s - 2 -i:t^Tn'^"-;u>S>^ 
2 4 m I JS i; 1 5 0 0 0 0 U c^^^lfl fa%5^v#?±l t^:) 
^ < -f /U X -fcr -7 > X ( B g c i i 1 u s m a o e r 
g n s ) tfe >- X C7 r ^ X h U > /H-t!? / h x > X X 
^^--tf^;^D^, 5 0t:i:i^v^'C4 3^^;^if^^J-^/i, 
C c7>B^c7) R S - 2 -- fi^r;U::?-/U^^X^'7 / -n^SCH 40 
^^--ojm^^l^'^ )l^'t^ 5 5 . C (;o^^^>t^^l^ 

50X D -7 / 1 8{^L^0>g 

#-f*?Tco /^o Zc/m^^^>^$-l 5^fy3:t:^.>!{^Jl-t c ^ 
X . -> X u r ^ X h 'J > / A'.Tt? / K '7 > X 7^-7- 

-tf' ^ >^ -ti-. 6 0 0 u ^':)*i-^i^ifv^^^±s^ c^) 'J y y y 

X .'fj ( R h i z o p u s s p . ) ^^CT) 7' )i a T a y 
"-e" $ >^;ifD L. 5 0"C(;l:;^.^t 5Bf 't^|. z c: m 

J: , )%.j:^'aI^^ X a ./ -~;L-@G^#<7)|^ 9 5 % J-Xji ^ 

m<om^m.i7^^ cot cotc^t^Lrc. i(JD,^.it'>^$ i o<?^ 



-If Ac 'ik. 3 0 % X X / - ;U>-§^t'^i!fL L. Ac X A D - 4 

3 0 % X X / - "C^t i±i 8 0 7o / X / - ^UJSnt 
X u '7 / - n.- ^ fcb i -ii: A-, o U # A. X o 

/ -;l/SE.^#^^^$ > X7 y.'L-T^ -7 AX t:? b X^ X ^ 
- (gtg^X'f ;l/ : X X / "/b. 5 : K v / v ) ^Jft 
^ y't%^Jt(D9 a -7/ : frle^ (4) t 

n^tnhb-t Y^^v- 2, 5. 7, 8-fh7X-f- 
;u Xc7-7>-2-X-^ ;l- - - D - XXb r? e ^ / v K $ 
^9 50mg#/i. 
[0 0 6 0] - (^OfL^%(^^4^t|SLX-< X h ;u S 13 3 u 

[0 0 61] *'ft:-g^#<7:)' H-NMR. C-NMR. 

[0 0 6 2] 

'h-NMR (5 (270MHz, DMSO -_d_6 ) 

1 . 2 3 is J: . 2 5 ( s . 3 H ) 
1 . b9i) -^i^>\ , 7 8 ( m , 1 H ) 
1. 91??>^1. 93 (m, 1H) 
1 . 9 7 ( s . 3 H) 



(9) 



0 2 ( s 

0 4 ( s 

5 1 (b 

0 7 1:. 

4 0 ( s 

C - N M R 

11.7 
11.7 
1 2. 

1 9. 

2 2. 
2 8. 
6 0 . 

6 9 . 

7 1 . 
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, 3 H ) 
. 3 H ) 

road t . 2 H ) 
4. 8 8 (m. 1 3 H) 

, 1 H } 

d (67. 8MHz. D M S 0 ■ 
h > r 7^7 y -f 'j > -<7 



10 



ta] r= + 8 0±1'' 



7 1 . 
7 2 ^ 
7 3 . 
7 3 . 
9 8 . 
116. 
12 0. 
12 0. 
12 2. 
14 4. 
14 5. 

m / z 
CO 0 6 3] 
[^h3] 



0 ib^ Jr 6^ 7 3 . 1 
8 
8 

. 6 ?7 .Jt ^ 1 1 6 . 
2 

8 Jo J: ^/ 1 2 0. 
5 
2 
1 

7 h ;b (FAB) 
3 9 8 (.^--r 



16 



18 2 8 



[0 0 6 4] 20 
5 0m MS^^,mm>^ ( p H 6 . 0) t'li^ L 1 0 (w 
/ V ) % Of - ^ < ^ o X h 'J >-}f :^ 8 0 m I i:^ 

L. /ix;u4^:^>^ KTlllSi,/i5 (w/v) 

f]l5^ (3) ^ n-?. R S - 2 ~ g^r /L-i^-zlot^^ 

16mlioJ:f/19000 U c;0*^-^tt^^ ^%it^5ff 
%ff\^(r> ''^^ )l 7. X r r a '7 Y 7 X ( B g c i 

I I u s stearotPierrnophi lus .) i 
*C50 -> X a r -Jf- X h >■ /;L-J?!7 / h X > X 7 X '7 --tr ^ 
.^p:^. 5 O^Cli^^^v^-t 4 3 stfel^I^t^e? +i- C':7:'^^7)R 

*ti^;;.tfc't.^9 5%^"* 'K Z<DJ^J^'^^(D9 / 

^co^#ar)-<1 8tii(7)>^##-Cj5'. 
/-c , c ^ 1 5 -^^fol :t;^.^5I t dj: Sj ^ -> 

7 o r X r 'J > X }l tl J h 7 > X X J- -7 - -if ^ ^ ^ 
7 0 m 1 CO 1 0 0 m M§^i^M*>it ( p H 5 , 0 ) J 

^0 ;i , -2; X 2 5 0 0 U ■> 7' (SIGMA C H 
E M I C A L C O . ) W T y p e I - B X ^ - h rj-: 
r r - 7' ^ 7 - -If ^ >$,*D L . 5 0 13 U^7^\.^t 4 

^ "^hZYl-l^}^ 70-7/- ;ne 

%%\^o~)m 9 8 % JX Ji ^ m<ryl^^ W 1 )l 2 c/^ (/^ !': 40 



^ij^t L/c X A D - 4 (-^,'U7i;/#5^^f±l^) 7!7 7A 

r: r '/ 7 ■I' L . ^fe-^^t^ ^ 3 0 % y :7 / - ;L- 'C-^cii ti. 
8 0 % X X .7 - ;bit;:^'CX 07-7- ;He#i^ ^ ;^kti ^ -tt 

/--c ^'Kizmc^Ktz. X o r 7 -> 7 fiYfv 

tl y U '7 ^J'? V 7' y '7 \ — (W^^^^ : 7 9 7 - 'l, 
5 : K V / V ) 5^ if t 1^ 3 ^ r ;fj,^4iit X) X c7 '7 7 - ;l' 
ie^^li^ : mtz^ ( 4 ) X-^^Fn t^M^t 6 F o - 2 . 
5 . 7 . 8 - r h X X ;u X t:? > ~ 2 ~ X .a- - - 
D - X ;b :7 e 7 7 y- K ^- It; 5 2 0 m g . 5^ ( 5 ) T^f^ ^ 
H ^> 6 - h K o ^ y ~ 2 . 5 . 7 . 8 - X h 7 f /U X 

0 -7 > - 2 - X ;l/ - q; - D - A' r t: 7 7 -> K £' ^ 6 

1 0 m g # . 

[0 0 6 5] ^# 4 H le;^"^ ( 4 ) X^t^ ^5 n ^I. 6 - b K 
D X - 2 , 5 , 7 . 8 - 7- h 7 f-yb X o > - 2 - 
X -f ;L/" - D - fn-::^ tf 7 / X KcO^^h'^'t.il^CX'-: X 

h AXiil 2 >: f^-Ti H-NMR."C-N 

[0 0 6 6] 
[-ft 1 1 ] 



[0 0 

^ > 

/ ^ /I 

[ 0 0 

[0 0 
' H - 



9 
0 
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5 
0 
3 

' C - 

1 1 

1 1 

1 2 

1 9 

2 1 
2 8 



6 7} 

- 2 . 

- a - 
4 (l.e^ 
6 8] 

r h X 

6 9 ] 
N M R 
2 J^^J: 

9 

9 (m 

7 (s 
1 ( s 
4 ( s 
1 ( b 
9^^h 
9 ( s 
N M R 

7 
7 
6 

7 J; 

8l7 J: 

1 ax 




nm^l - 1 18 2 8 
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C5D 



# b H fj ( 5 ) 'C/T h 16 - t K 
5. 7. 8-rh^y^;l'^a-7>-2- 
D " '^A- h tf 7 / >' K<0#::^h-l.iKX-<^ h 

to 



:*^^ti^#^0 H - N M R . 



C ~ N M R 



d ( 2 7 0 M H z . 

1/ ] . 2 5 ( s . 3 H ) 

1 . 7 4 (m. 1 H) 

. 1 H ) 

. 3 H) 

. 3 H ) 

, 3 H ) 

road t . 2 H .} 

5 . 4 3 (m , 2 3 H ) 

. 1 H ) 

d (67. 8 M H z . 

h y r/7 y > 



1 9 

t;<2 2 

6^ 2 8 



D M S 0 - d 6 ) 20 



D M S 0 
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5 9 . 

6 0 . 

6 9 . 

7 0 . 
7 1 . 
7 1 . 
7 2 . 
7 2 . 
7 3 . 
7 3 . 
7 3 . 
7 9 . 
9 8 . 

1 0 0 

1 1 6 

1 2 0 

1 2 0 

1 2 2 

1 4 4 

1 4 5 

S ft X 



7 



5 
9 



6 i i JL '6^' 7 0 . 
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5 

4 J: 1 2 , 
8 ^7 J: ^t/ 7 2 , 
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3 

7 J: L^' 7 3 , 
8 

4 i^- i: 9 8 , 
. 8 i; CM 0 0 , 
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, 1 J: 1 2 0 . 2 

. 9 
. 6 

. 1 o J: 4 4 . 2 
. 2 

^< 7 n... (FAB.) 

5 6 0 ^ > ) 



6 
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[0 0 7 0] 
[^h4] 



[0 0 7 n 5 

5 0m MS^^M*>J^ ( p H 6 . 0) 'ClitrL 1 0 (w 

/ V ) % a - ^ a -^^ X h '] > }-e>?^ 12 0ml \zn 
L. V y -f ;i-'X ^ V Kt'^^ L 5 (w/v) 
frrci^ (3) T.T^ R S - 2 -S^7^/l/::7-not;^ 
2 4 m I Jb- J: 6'^" 1 5 0 0 0 0 U xrf |^ 
/ N a-- X -^Mr ^ y X ( B g c i I I u s rn □ c e r 
g n s ; Efe *<>9 X X u 'f ^ X h U > X' /; / h x > X 7 
X x-Hr'$.i?o;c. 5 0^C(c?:>H^-t 4 3 B# ffl R ^ -tT « 
I(7)0|OR S - 2 -■l^^r;Ur?-;P£07a'^/-/Ug£)^ 



u J: . V X X X h > 7> / h X > X X 7> - 

-tf 1 0 Om I CO 1 0 0mMS^^^m>^ ( p 

H 5 . 0 ) r^^^f^. X [.„ t 4 0 0 0 U (7) >-:7' X ( S I 
GMA CHEMICAL CO.)t!Tvpel-B 

c7.) X ^ ~ K r i /3 - r X -~ -^^ L . 5 0 

50 c?'^/ -n'ge)^i;^<7^.|^?9 8 >: 2 
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7 . 3 9 ( s . 1 H ) 








9 / - }V'Mr'M.X-^m L X A D - 4 {'^ / m^-^-^ 




C- 


N M R 5(67. 


8 M H z . 
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^±S) t] y u\zr -f 7 i L. 3 0 % / ^ y - 
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-/a h yrti V -f') 
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.'U "CS ^ tl:. 8 0 % / '9 / - /I' 'J%\0^ T 7 vr / - il 




1 1 . 
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1 1 . 
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1 2 . 
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9 9/ 5:1. V / V ) '^^It Z X^%mt<^ 
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a - 2 , 5 . 7 , 8 - r h '7 y f - ;u ^ o > - 2 - 
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2 8 . 
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5 9 . 
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155^ ( 5 ) i H ^6-tKo:V:>-2, 5. 7. 8 




6 0 . 


7 








- r h '> y :7 o -7 > - 2 - y ^ ;l- - a - D - -7 ^L- h 




6 9 . 


7 








/ ■> K*.^4 4 0 m g#/co 




7 0 . 


6 is J: 6*^' 7 0 . 7 








[0 0 7 2] 11 ^L.;^cfj le^ ( 4 ) "C^f^ ^ H ^ 6 ~ h K 




7 1 . 
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C7 -t ^ - 2 . 5 , 7 , 8 - r h -7 / -f 7 o ^ >- - 2 ~ 




7 1 . 


4 








/ ^ - - D - ^ if y / \-^i7)^9Y^M^ x 7 h 




7 2 . 


5 








/mm 3 >1 f^-t-^^ ^y. '£rc' H-NMR. C-NM 




7 2 . 
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R . t i:"r>rT I If itr^^fi m ^ ti % nm. z'cn - x 




7 3 . 
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7 3 . 
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HO 5 (i.Tto 
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. 8 ^7 J: 1 0 0 . 
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. 8 








' H-NMR (5 ( 270MHz, D M S 0 -^e ) 
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1 . 7 5 ( m . 1 H ) 
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1 4 5 
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1 . 8 9 (m . 1 H ) 




SIX 


7 h ;U ( F A B ) 








1 . 9 7 ( s . 3 H ) 




m / z 


5 6 0 {'9t'fi^yy- 
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2 . 0 2 ( s , 3 H ) 
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7 6] 








2 . 0 3 t s . 3 H ) 




[^5] 
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[a] + 1 1 3 ± 1^ 
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- 0. 


5 . -2^.^ y 









[0 0 7 7] '^mm 6 

5 0 m M '] > StMft:^ ( p H 6 . 0 ) t'|)^] ^ L .^c 6 0 40 
( w / V ) % '-^^ h - X 9 0m I i : .t.]- L . y 9 ^ .'L- 
9.)l^^^ ■> YX'm^ltz2 . 5 (w/v) %c05-^<- (6) 

e5^.^RS-2-S^r/l-:^ - .'l')^>f^ 3 0 m 1 5S J: 

t/^' 4 0 0 U i^:* A>¥ 1^7 #?±8. C?.) ^t 7t7 O '7' f X 4 

( SacchiQ romyces s p. ) a — 9' 

;u x -^il^Jj^t. 4 OV lzh\^X 2 0 sfP^J^J^ ^ -tir 

4*^--Nco^,^>fe (i >l- fctT.lt? 5 5 % t^^^) o fza Z <7),^j;^:^ 
i 3 0%9 9 9 -jl^^-y^X'^mrcLfzX AD' A i^/l 
^9^.-X^Um.') fiyUizr-fy i L. 4M^#%^ 3 0 50 



% 9 9 / -;lot>^T-;§tiifl:. 8 0 % ^ ^ ./ -;l';^;^^Ty 
(§^=i^.x.f-yi- \ 9 9 / 7 : K v / v ) M^5f t h 

z y x-^mJt CO 7 u -7 / ^- /immi^ : ^ (i ) t"^ 

I 6 - t K -T X - 2 . 5 . 7 , 8 - ^ h y 9 -f Jl- 9 ^ 
-7 y - 2 - a - D - 9')]/ :=? 7 y >- K ^ 11? 5 5 

0 m g # . 

[0 0 7 8] 

Ut \ 2] 
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